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Hazardous Waste Minimization Program At

Philadelphia Naval Shipyard

James G. Kardas, Visitor, Arvind M. Nadkarni, Visitor, and Carl M. Olson, Visitor,

Naval Shipyard, Philadelphia, PA

ABSTRACT

The Chief of Naval Operations
(CNO) set forth the goal to reduce
hazardous waste generation by 50% by
1992. This has provided Naval
installations such as Philadel phia
Naval Shipyard (PNSY) with an
increasingly defined role as active
participants in the nationw de effort
to reduce or elinnate the generation
of hazardous waste. PNSY Industrial
Engi neering Division has devel oped a
conmprehensive plan targeted at
nmanagi ng and reducing hazardous waste
generation in the shipyard.

The first goal. of the plan was to
analyze and identify all the
potential hazardous waste streams
generated within the shipyard. A
irectory of all the shipyard waste
streamswas conpil ed indicating the
type of wastes generated and the
processes from which they originated.
Upon conpletion of this
identification, a Pareto Analysis was
performed to rank the waste streans

in consideration of quantity
generated, cost of disposal and
toxicity. The high ranking waste

streans were targeted for inmediate
renedial action. This ensured
success in neeting and exceeding the
CNo goal and achi eving naxi num
payback on engineering manhours
dedicated to the program These
wast e streams and the industrial
processes which generated them were
carefully analyzed. The feasibility
of elimnating/recycling them through
a process change or on-site treatnent
to effectively reduce their volume
was studied. The Industrial
Engi neering Division has since
initiated a variety of projects
including treatnent/
recycling/elimnation of hazardous
waste in addition to critical process
changes which reduce vol une
generation.

Success of this programis
continuously pursued as part of Total
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Philadelphia

Quality Managenent and will allow

Phi | adel phia Naval Shipyard to
achieve the cnogoal, ensure
compliance to federal, state and

| ocal regulations and produce a cost
savi ngs/ avoi dance for the shipyard in
excess of 1 nillion dollars wthin
the first two years of

i mpl emrent ati on.

BACKGROUND

The Phil adel phia Naval Shipyard
(PNSY) along with many private and
public sector organizations utilizing
hazardous materials have becone
increasingly aware of the inportance
of hazardous waste mininization.

This is mainly due to three factors,
total adverse inpact of hazardous
waste to the environnment, rapidly

i ncreasing hazardous waste disposal
costs, and growi ng |legal and
financial liabilities for
nonconpliance to regulations such as
the Resource Conservation and
Recovery Act (RCRA).

Due to the nature and extent of
their operations, large Naval
installations such as PNSY, have the
capability of generating considerable
anounts of hazardous waste within a
short period of tinme. Along with
this capability comes the

responsibility and liability for
l egal, effective and econom cal
managenment of this waste. OPNAVNOTE

5090 of May 1988 issued by the Chief
of Naval Qperations (CNO set forth
the goal to reduce hazardous waste
generation by 50% through the five
cal endar year period 1988 to 1992
(base year being 1987). This policy
statenent enphasized the Navy's
coomitment to hazardous waste
reduction and provided all Naval
installations with a clearly defined

goal and a neasure on which to base
the success of their mnimzation
efforts.

Phi | adel phia Naval Shipyard under



guidance from Naval Sea Systems Command
(NAVSEA), initiated a full scale,
conprehensive program to manage
hazardous material and nininize
generation of hazardous waste.
program addresses nmnanagenent controls,
hazardous material controls, waste
mnimzation initiatives and proper
handling and disposal of hazardous
waste. ~As part of this program the
Industrial Engineering Division has
been specifically assigned to analyze
production processes in an effort to
mnimze hazardous waste. Two main
obj ectives have since been set by ensy
Industrial Engineering. Primrily,
achieve the cNnogoal of 50% reduction
in hazardous waste and secondarily,
achieve a hazardous waste disposal cost
savings of at least $1,000,000 within
the first two years of inplenentation.

Thi s

M N M ZATI ON  STRATEGY

To effectively inplenent a
hazardous waste minimzation program a
conprehensive plan nust first be

devel oped. Wth long term ninimzation
met hods such as nanagerment controls for
hazardous material acquisition,

handling and disposal already

i npl enented, Industrial Engineering

focused directly on production
processes generating hazardous waste.
A waste stream directory was conpiled
to identify all processes generating
waste, the type of waste generated,
characteristics of the waste and the
EPA identification nunber.

Consi dering the numerous sources
of hazardous waste and the limted time
frame available to achieve 50%
m nim zation, Industrial Engineering
conpiled a "Top Ten" hazardous wastes
l[ist. The main criteria for choosing
candidates for this list was highest
volune generated and toxicity. This
l[ist was then arranged in a Pareto
format, figure (1), to indicate a
hierarchy of the top shipyard hazardous
waste streans.

PNSY
TOP TEN WASTE STREAMS
WASTES
ALKALINE LIQ.

CORROSIVE  LIQ.
FLAMMABLE LIQ.
FLAMMABLE SOLID
HAZ WASTE SOLID
OXIDIZER SOLID
PETROL. DIST.

HAZ WASTE LIQ.
COMBUSTIABLE LIQ:
POISON ‘B’ LIQ.

400 600 1000

TONS DISPOSED 1989

800

o] 200

figure L
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Anal ysis indicated that
an 80% reduction of the first three
waste streans, specifically alkaline
liquid, corrosive liquid and flanmmable
liquid, would result in achieverment of
both initial objectives. Al ngjor

processes contributing to these waste
streans were subsequently identified.
These included electrical notor
cleaning, netal pipe processing and a
variety of cleaning and painting
operations utilizing solvents.

Having the problem sufficiently
defined and narrowed, the next step in
the plan was to identify the nost
effective methods of mnimzation.
Several industry proven alternatives
were considered. Gven the desired cost
savi ngs Oblj ective, contractor treatnent
or disposal was not considered.

Addi tionally, considering tine
linmtations, process changes requiring
extensive testing and approval were
given a lower priority. The renaining
potential mninization techniques were
reduced to four major categories:

1. B imnation

Elinmnating and/or substituting
hazardous chemcals in a process
greatly reduces the toxicity of a waste
stream generated by that process.
Processes contributing to the three top
waste streams were exanined to
determine if a less hazardous chemi cal
or a process change could be used to

reduce or elininate the toxicity of the
waste stream without affecting the
quality of the end product.

2. Reutilization

During a production process a
hazardous waste stream may often be
generated that need not be referred to
as "waste". Partially contaninated
chenmicals such as cleaning solutions or
solvents may be used in a less

stringent application or in the
original application if they can be
decontaminated in a cost effective

manner (such as filtering).

3.  Recl amation/ Recovery

Solvents such as nineral spirits
and Freon possess unique ?roperties
which allow them to be effectively
distilled out of a waste stream to very
high purity levels. Additionally,
recent technol ogy has provided the
capability to capture and liquefy
wor ki ng gaseous refrigerants (CFC s).
This process will provide an
alternative to venting the gases into
t he atmosphere upon overhaul of
equi pnent contai ning them



4. Mninzation by Volune
Reduction

M nim zation by volune reduction
can provide significant hazardous waste
mnimzation wth an outstanding
payback and return on investment.
This, however, is often achieved with
hi %h initial investnent costs (over
$20,000) and the need to acquire |ocal
permts. Volune reduction often
involves treatnent to render a dilute
waste stream non hazardous. This
treatnent wll usually concentrate
hazardous constituents to a volune of

103 or less of the original waste
stream
External Technol ogy Sources

To support the overall hazardous
waste mnimzation effort, the Navy has

dedi cated certain functions of
activities such as Naval Cvil

Engi neering Laboratory (NCEL) and Naval
Energy Environmental Support Activity
(NEESA) to the devel opnent and

i mpl ementation of hazardous waste

m nimzation technol ogies.

There are several economc and
applications advantages that this
techni cal support provides to US.

Naval installations. The mjority of
the research and devel opment-required
for these minimzation projects is
conpl eted by NCEL or NEESA, thus saving
local engineering costs. Additionally,
these projects are specifically
engineered for U S, Navy related
industrial operations. These

m ni m zation technol ogies include Hard
Chrone Plating Retrofit, Boiler

Hydrobl ast Sol uti on Recycling and
Recycl eable Plastic Blast Media.

I mpl ement ati on of nininization
projects developed by activities such
as NCEL and NEESA was given a high
priority by the Industrial Engineering
Di vi si on.

M NI M ZATI ON  PRQJIECTS

Since the inplementation of the
Hazar dous Waste nimzation Program
numerous projects have been initiated
utilizing the guidelines outlined
above. The follow ng inplenented or
nearly inplemented projects are
present ed.
El ectrical Mtor
Cl eaning

Conponent

This operation generates
approximately 30% of the total Shipyard
hazardous waste. Alkaline cleaning
solution is used to degrease motor and
el ectrical conponents under overhaul.
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The cleaning solution is either used in
a dip tank or sprayed on via high steam
pressure. Chenical analysis of the
spent cleaning solution 'has indicated
high pH and heav?/ nmetal content. The
waste was normally disposed of through
a contractor.

Analysis indicated that a high
suspended solids content precluded cost
effective recycling of the cleaning
solution. Therefore, a pretreatnent
system was designed to filter,

neutralize, and renove oils and heavy
metals from the spent cleaning
solution. Current mcrofiltration,

ferrous sul phate and oil separation
technol ogies were incorporated. The
treated product may be discharged to
the sanitary sewer as non-hazardous

waste. The treatnment residue, which
accounts for less than 10% of the
original waste volune is disposed of as

hazardous waste through outside
sources. This system provides a
payback of |ess than one year by
of fsetting annual disposal costs of
over $200, 000.
Distillation of Freon and M neral
Spirits

An excess of 50,000 gallons of used
Freon solvents and mineral spirits
conmbi ned were previously disposed of as
hazardous waste each year at a cost in
excess of $150,000. A series of solvent
reclamation stills has been inplemented
whi ch can recover the used solvents at
a high purity level, virtually
elimnating the need for disposal.
Reuse of the recovered solvents has
substantially reduced the need to
purchase new solvents, yielding an
additional annual cost savings of over
$75,000. At a cost of approximtely
$50, 000, this system has provided a
payback of |ess than one year.

Metal Pipe deaning

Al um num copper, copper-nickel,
ferrous steel and stainless steel pipe
nust be chemcally cleaned through a
nultiple step process to renove
oxidation and surface contaninants
prior to welding and painting. During
the process the pipe is rinsed in a
water bath between each chemi cal
application. The used rinse water
constitutes hazardous waste due to
heavy metal and chem cal content and
nust be disposed of through an outside
contractor. An alternate rinse process
is being designed incorporating
countercurrent rinse baths. Excess
rinsewater is evaporated, condensed and
returned to the final rinse bath. The
remai ning solids are disposed of as
wast e. This closed |oop system
reduces the waste stream from this
cl eaning process by over 95%



Hard Chrome Plating Retrofit

An innovative system designed by
NEESA was inplenmented to elimnate the
need to dispose o treat rinse water
generated by traditional plating
techni ques. The reversible rack, twin
bus bar, zero discharge system uses a

mst to rinse parts, returns the rinse

water as nake up water for the plating
bath, and cleans the bath with a
special porous filter. This process

elimnates the need to dispose or treat
used rinse water or dunp the plating
bat h.
Paint Booth Water Treatnment

Water utilized as a "curtain" in
paint spray booths was traditionally
di sposed of as waste upon saturation
with paint sludge. A system has been
inplemented to recycle this water. A
non- hazardous chenical flocculant is
metered into the booth water. The

chem cal causes the paint sludge in the
water to flocculate. The sludge is then
easily renoved and the water 1Is
recirculated in the booth. A 90%

reduction of this waste stream has been
achieved with this process.

Can and Drum Shredder
This device converts used cans and

drunms to marketable scrap netal. These
containers were otherwi se manifested as

hazardous waste due to their previous
contents. Inplenentation has resulted
in the elimnation of 83 tons of waste
per year.

Plastic Media Stripping

~ Nunerous paint stripping Operations
exi st throughout the shipyard. A |arge
portion of them incorporate hazardous

solvents such as nethylene chloride as
the strip PI ng agent. Wth technical
gui dance trom NEESA, PNSY will be
inplementing alternative stripping
using plastic grit that is harder
paint but softer than metal parts.
mechani cal blasting process wll
elimnate handling and disposal
hazardous liquid strippers.

t han
Thi s

of

CONCLUSI ON
Full scale inplenentation of all

t he proH ects described wll enable PNSY

to easily achieve the goals set forth

at the onset of the program In fact,

the cNnogoal of 50% reduction by

1992 will be net exclusively through

mnimzation projects in the notor

shop, pipe shop, and by solvent

distillation alone. The projection

shown in figure (2) is based on this

i nformati on.
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figure 2

As a result of these efforts, PNSY
will significantly reduce generations
and anount of hazardous waste going to
land disposal, drastically reduce costs

assou at ed with di sposal, and renain
gal responsive to federal, state
| ocal environmental regulatory
agen0|es
Ref erences
GH Bennett, CT. Philipp, "Industrial
Vastewater Pretreatnment Sem nar",

Tol edo Division of

University of
March, 1990.

Conti nuing Educati on,

"Water and
Fundanental s and
Engi neeri ng,

N.  Cherem sinof f,
Treat nent
pol | ution

Paul
Wast ewat er
| nnovat i ons"
Mar ch, 1989,




Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu




	Report Cover
	Abstract
	For more information

